RCAN1 regulates vascular branching during Xenopus laevis angiogenesis.
The mechanisms that regulate the size-related morphologies of various blood vessels from the aorta to capillary vessels are still poorly understood. In this study, we evaluate the involvement of regulator of calcineurin 1 (RCAN1), a regulatory protein in the calcineurin/NFAT signal transduction pathway, in vascular morphology to gain further insight into these mechanisms. We first generated 2 types of vasculature in vitro from the same source of human umbilical vein endothelial cells by fibrin gel assay. We found that RCAN1 was significantly upregulated in large vessels with low branching frequencies when compared with small vessels with high branching frequencies. Next, to clarify whether RCAN1 regulates the branching of blood vessels in vivo, we injected RCAN1 mRNA into fertilized Xenopus laevis eggs. Overexpression of RCAN1 decreased the number of branching points that sprouted from intersomitic vessels during X. laevis angiogenesis. In addition, coexpression of calcineurin A, a target of RCAN1, could rescue RCAN1-suppressed vascular branching. These results provide in vivo evidence of RCAN1-regulated vascular branching which may play a role in the patterning of morphologically different vasculature.